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Introduction: CAIs from most primitive chondrites have un-
iformly 16O-rich compositions among all phases, and similar to 
that of the Sun, suggesting formation in a gas of ~ solar composi-
tion [1]. However, CAIs from CV3 chondrites are internally het-
erogeneous: on a three-isotope O diagram, melilite and anorthite 
are generally 16O-depleted relative to spinel and pyroxene and 
collectively define a slope of ~1 [2]. The origin of this heteroge-
neity and the precise slope of the mixing line remain uncertain. 
New analyzes of the O-isotope compositions of individual phases 
in four pristine (relative to Allende) Vigarano CAIs, measured in 
multicollection mode using the UH Cameca ims 1280 (see [3] for 
details), shed new light on the nature of the CV3 mixing line. 

Results: CAI F8 is a fluffy Type A in which hibonite and 
spinel are uniformly 16O-rich at δ17,18O = −43‰. Melilite is iso-
topically heterogeneous, δ17,18O = −11‰ – +3‰. The pyroxene 
is unique, being uniformly 16O-depleted at δ17,18O = 5 to 8‰, and 
yet it contains 15−19 wt. % TiO2 and 65% of the Ti is Ti3+. CAI 
F6 is a compact Type A in which not only the pyroxene and spi-
nel but also most of the melilite are uniformly 16O-rich, δ17,18O = 
−39 to −44‰. Only one melilite analysis is 16O-depleted, δ17,18O 
= −17‰. CAI F1 is a Type B2, in which fassaite and spinel are 
uniformly 16O-rich at δ17,18O = −40 to −43‰. Anorthite is varia-
bly 16O-enriched, δ17,18O = −20 to −45‰. CAI F4 is a complex 
Type A-B-C hybrid that has experienced multiple melting epi-
sodes. That complexity is reflected in the large isotopic hetero-
geneity of all phases: pyroxene δ17,18O = –9 to –43‰; spinel 
δ17,18O = −35 to −43‰; anorthite δ17,18O = −12 to –44‰; melilite 
δ17,18O = −13 to 16‰. 

Discussion: One interpretation of the internal O-isotope het-
erogeneity is that the external gas reservoir was changing in com-
position while the CAI melts slowly cooled. Our observation that 
plagioclase (one of the last phases to solidify in most CAI melts) 
is 16O-rich along with the spinel argues against such an idea. In-
stead, the observed correlation between the degree of 16O-
depletion in melilite and anorthite in Vigarano vs. Allende CAIs 
suggests fluid-rock interaction played an important role in O-
isotope exchange. The original gas spectrometry data [4] gave a 
mixing line slope of about 0.94 (±0.02), but [5] argued that the 
Allende mineral separates analyzed by [4] were not pure and 
contained secondary phases that tended to skew the line to a 
lower slope. The laser-ablation ICP-MS data of [5] seemed to 
indicate that the slope was actually 1.0. However, our high-
precision data have even finer spatial resolution than those of [5] 
and our Vigarano CAIs mostly lack secondary phases (which we 
avoided); collectively our data yield a slope of 0.94±0.02. We 
see no evidence for the existence of the Young-Russell line [5].  
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